SUMMARY Four cases of benign cystic mediastinal teratoma containing pancreatic tissue have been studied using immunohistochemical and morphometric techniques. The different pancreatic endocrine cell types were stained using antibodies to insulin, glucagon, somatostatin, and pancreatic polypeptide, and the volume density of each cell type was estimated by point counting.
Teratomas hold a fascination for pathologists because of their widely varying appearances and mysterious pathogenesis. The tissues found in benign cystic teratomas are usually held to be mature and many investigators have studied this maturity using techniques for the demonstration of biochemical markers ' and 
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were recovered and serial 5,um sections were cut from each of them. Normal adult pancreatic tissue was obtained from four cases of sudden traumatic death in previously healthy women. Blocks were taken from the anterior head, posterior head, body, and tail, and processed and sectioned in the same manner.
IMMUNOCYTOCHEMISTRY
All antisera were obtained commercially: guineapig antiserum to porcine insulin, rabbit antiserum to cyclic somatostatin coupled to keyhole limpet haemocyanin, and sheep antiserum to rabbit immunoglobulins were supplied by RIA UK Ltd (Washington, Tyne and Wear). Rabbit antiserum to glucagon and soluble horseradish peroxidase-rabbit antiperoxidase complex were supplied by Mercia Brocades (West Byfleet, Surrey). Immunostaining and appropriate controls were performed as previously described" after treatment of dewaxed sections with trypsin.5 In addition, sections were stained using rabbit antipancreatic polypeptide (Milab, Malmo, Sweden) as first layer, without prior trypsinisation, at a titre of 1/640.
A fifth section from each block was stained with haematoxylin and eosin for routine histological evaluation and identification of those blocks containing pancreatic tissue.
MORPHOMETRY
The volume density of the different endocrine cell types was estimated using the point couuiting method of Chalkey6 as described by Rahier et al. ' The sections were examined at a linear magnification of x 160 using a 42 point lattice (Graticules Ltd, Tonbridge, Kent). In the case of the control pancreatic tissue, each section was examined systematically and all fields were counted. For the teratoma sections, the areas occupied by pancreatic tissue were delineated under low power on the haematoxylin and eosin stained sections and the identical regions outlined with felt tipped pen on the coverslips of the immunostained sections by superimposition over a bright light source. Only the areas thus delineated were point counted.
The volume density of each endocrine cell type was calculated as the ratio of points falling on that cell type to the number falling on all epithelial cells and excluding points falling on connective tissue elements. The total volume density of endocrine tissue was obtained by summation of the values for each endocrine cell type. The results for the four teratomas are given individually. The values for the adult pancreas are given as the means for each region with the range.
Results
The adult female pancreatic tissue showed no abnormality by light microscopy. The mean volume densities of the different endocrine cells are shown in Table 2 . The endocrine cells were generally confined to islets, where insulin positive B cells were arranged centrally with a peripheral rim of glucagon positive A and somatostatin positive D cells. Pancreatic polypeptide cells were present in any number only in the posterior part of the head, where there were a few small aggregates of these cells not related to recognisable islets. The islet sections were all round or oval with clearly defined margins. The results are not appreciably different from those previously reported by other investigators using similar methods. ' The pancreatic tissue from the teratomas showed a wide variation in endocrine cell content (Table 3) . The total volume density of endocrine cells was significantly increased compared with the controls. In one case (no 2), endocrine cell volume density approached 50%, and this increase was readily apparent on examination of the haematoxylin and eosin stained sections. In the other cases the increase was only shown by morphometric examination. The islets showed a pronounced variation in shape and regularity of outline. The larger islets were lobulated and arranged around multiple duct like lumina (Fig. 1 tissue, and a few formed part of the epithelial lining of larger ducts. The glucagon containing A cells were much less numerous than B cells. They also occurred mostly within the islets, where they formed a discontinuous peripheral rim, an identical pattern to that seen in the normal islet (Fig. 2) . No separate clusters were seen and no A cells were present within ductal epithelium.
The somatostatin containing D cells were extremely prominent in all cases (Fig. 3) . They were present at the periphery of islets as expected but also in multiple irregular clusters, often in association with small ducts and within the epithelial lining of larger ducts (Fig. 4) . The volume density of D cells showed a 7-40-fold increase compared with the most densely populated region of the normal adult pancreas-a striking increase, and readily apparent on casual examination of the immunostained sections.
Pancreatic polypeptide cells were in the minority in all cases. The positive cells occurred singly and were confined to the islets, where they were generally located at the periphery.
The relative proportions of each cell type in the teratomatous pancreatic tissue are shown in Table 4 The tissues found within benign teratomas are well formed and usually considered to be mature by conventional microscopy, although arranged in an apparently haphazard fashion. Recent published work, however, has shown evidence of functional immaturity of exocrine pancreatic tissue in teratomas, as judged by the production of immunoreactive amylase.3 It was suggested that this immaturity might reflect a disturbance in the system that controls functional differentiation. It is currently believed that the exocrine and endocrine cells of the pancreas differentiate from common precursor cells within ductal epithelium," a view which is supported by the apparently invariable presence of both tissue types in extra pancreatic sites. Consequently, any disturbance in the control of differentiation of exocrine pancreatic tissue might also be reflected in the endocrine cells.
The normal pancreatic islet is a complex endocrine gland, the function of which depends on both the absolute and relative numbers of the different endocrine cells and on the complex microarchitecture of the islet. '2'3 Disturbances in islet funqtion may occur not only after reduction in total endocrine cell numbers as in chronic pancreatitis or following pancreatectomy, but also due to more subtle disturbances of endocrine cell numbers or architecture as in hyperinsulinaemic obesity and neonatal nesidioblastosis.'4 '-Thus functional maturity of endocrine pancreatic tissue is related not only to the elaboration of the four recognised islet hormones but also to their relative numbers and arrangement within the islets. '6 1" Assessment of this maturity therefore requires morphometric analysis of the endocrine tissue.
In the four cases studied there was a clear increase in the total volume density of endocrine cells as compared with any region of the normal adult pancreas. There was also a striking alteration in the
